1. (Once Amended) A method of executing a method to enable memory associated 
with objects not referenced external to the executed method to be reclaimed upon 
completion of execution of the executed method, comprising: 

obtaining a data structure including one or more addresses of source code of the \ P 
method that creates one or more local objects , the one or more local objects being created 
during execution of the method and are not referenced outside the method ; 

obtaining next source code in the source code of the method; 21 C <^ ^ 
determining whether an address of the obtained next source code is in the data 
structure; [and] 

when the address of the obtained next source code is in the data structure including"^ 

\ 

one or more addresses of source code of the method that creates one or more local objects, »^ 
creating a local object on a local heap of memory using the source code associated with the 
address of the obtained next source code such that lo cal objects are stored in memory 
separately from non-local objects[.] ; and 

when the address of the obtained next source code is not in the data structure 

including one or more addresses of source code of the method that creates one or more local 
objects, creating a non-local object on a non-local heap of memory using the source code 
associated with the address of the obtained next source code such that non-local objects are 
stored in memory separately from local objects. 

2. The method as recited in claim 1, wherein determining whether the address of the 
source code is in the data structure comprises: 

determining whether a program counter of the source code is in the data structure. 



3. (Once Amended) The method as recited in claim 1, further comprising: 

when the address of the obtained next source code is in the data structure, reclaiming 
memory associated with the local heap upon termination of execution of the method. 

4. (Once Amended) The method as recited in claim 1, further comprising: 
when the address of the obtained next source code is in the data structure, returning 

memory associated with the local heap to a pool of available memory upon termination of 
execution of the method. 



SUN1P287 



-2- 



Application No. 09/752,886 



5. The method as recited in claim 1, further comprising: 

creating a dynamic structure adapted for storing dynamic information related to 
method execution; and 

associating the local heap with the dynamic structure. 

6. The method as recited in claim 5, wherein associating the local heap with the dynamic 
structure comprises extending a pointer from the dynamic structure to the local heap. 

7. The method as recited in claim 5, wherein the dynamic structure is a Java frame. 

8. • The method as recited in claim 7, wherein the Java frame is a data structure in a Java 
interpreter. 

9. The method as recited in claim 8, further comprising: 

removing the Java frame from memory when execution of the method terminates. 

10. The method as recited in claim 1, further comprising: 

allocating a free chunk of available memory as the local heap for storage of one or 
more local objects. 

11. The method as recited in claim 1, wherein the local heap comprises one or more 
chunks of memory, wherein creating a local object on a local heap of memory using the 
source code comprises: 

determining whether the local heap contains available memory for storage of the local 

object; 

when the local heap contains available memory sufficient for storage of the local 
object, creating the local object in one of the chunks of memory; 

when the local heap does not contain available memory sufficient for storage of the 
local object, allocating a new chunk, associating the new chunk with the local heap, and 
storing the local object in the new chunk. 

12. The method as recited in claim 11, wherein associating the new chunk with the local 
heap comprises providing a pointer to the new chunk such that the local heap is composed of 
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a linked list of memory chunks. 

13. The method as recited in claim 1, wherein obtaining a data structure including one or 
more addresses of source code that creates local objects comprises: 

obtaining an attribute_info structure from a Java class file. 

14. The method as recited in claim 1, wherein the source code comprises bytecodes. 

15. The method as recited in claim 8, wherein the bytecodes are Java bytecodes. 

46. (Once Amended) A computer-readable medium for executing a method to enable 
memory associated with objects not referenced extemal to the executed method to be 
reclaimed upon completion of execution of the executed method, comprising: 

instructions for obtaining a data structure including one or more addresses of source 
code of the method t hat creates one or more local objects , the one or more local objects being 
created during execution of the method and are not referenced outside the method ; 

instructions for obtaining next source code in the source code of the method ; 

instructions for determining whether an address of the obtained next source code is in 
the data structure; [and] 

instructions for when the address of the obtained next source code is in the data 
structure including one or more addresses of source code of the method t hat creates one or 
more local objects, creating a local object on a local heap of memory using the source code 
associated with the address of the obtained next source code such that local objects are stored 
in memory separately from non-local objects[.] ; and 

instructions for when the address of the obtained next source code is not in the data 

structure including one or more addresses of source code of the method that creates one or 
more local objects, creating a non-local object on a non-local heap of memory using the 
source code associated with the address of the obtained next source code such that non-local 
objects are stored in memorv separatelv from local objects. 

17. (Once Amended) An apparatus for executing a method to enable memory 
associated with objects not referenced extemal to the executed method to be reclaimed upon 
completion of execution of the executed method, comprising: 
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means for obtaining a data structure including one or more addresses of source code 
of the method that creates one or more local objects , the one or more local objects being 
created during execution of the method and are not referenced outside the method : 

means for obtaining next source code in the source code of the method; 

means for determining whether an address of the obtained next source code is in the 
data structure; [and] 

means for when the address of the obtained next source code is in the data structure 
including one or more addresses of source code of the method that creates one or more local 
objects, creating a local object on a local heap of memory using the source code associated 
with the address of the obtained next source code such that local objects are stored in 
memory separately from non-local objects[.] ; and 

means for when the address of the obtained next source code is not in the data 

structure including one or more addresses of source code of the method that creates one or 
more local objects, creating a non-local object on a non-local heap of memory using the 
source code associated with the address of the obtained next source code such that non-local 
objects are stored in memory separately from local objects. 

18. (Once Amended) An apparatus for executing a method to enable memory 
associated with objects not referenced external to the executed method to be reclaimed upon 
completion of execution of the executed method, comprising: 
a processor; and 

a memory, at least one of the processor and the memory being adapted for: 

obtaining a data structure including one or more addresses of source code of the 
method that creates one or more local objects , the one or more local objects being created 
during execution of the method and are not referenced outside the method ; 

obtaining next source code in the source code of the method; 

determining whether an address of the obtained next source code is in the data 
structure; [and] 

when the address of the obtained next source code is in the data structure including 
one or more addresses of source code of the method that creates one or more local objects, 
creating a local object on a local heap of memory using the source code associated with the 
address of the obtained next source code such that local objects are stored in memory 
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separately from non-local objects F.l ; and 

when the address of the obtained next source code is not in the data structure 

including one or more addresses of source code of the method that creates one or more local 
objects, creating a non-local object on a non-local heap of memory using the source code 
associated with the address of the obtained next source code such that non-local objects are 
stored in memory separately from local objects. 

Please ADD claims as follows: 

' 19. The method as recited in claim 1, further comprising: 
compiling the method to generate the data structure. 

20. The method as recited in claim 19, wherein the source code is generated when the 
method is compiled. 

21. The method as recited in claim 20, wherein the source code comprises bytecodes. 

22. The method as recited in claim 3, wherein reclaiming memory is performed during 
garbage collection. 

23. The method as recited in claim 22, wherein the garbage collection is mark and sweep 
garbage collection. 

24. The method as recited in claim 13, further comprising: 

performing class file generation such that information from the data structure is stored 
in the attribute_info structure of the Java class file. 

25. The method as recited in claim 13, further comprising: 

performing class file generation such that the data structure is generated. 
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26. The method as recited in claim 25, wherein the data structure is an attribute_info 
structure of the Java class file. 

27. The method as recited in claim 1, further comprising: 
generating the data structure. 

28. The method as recited in claim 27, further comprising: 

performing live-dead analysis on the source code to identify a set of dead objects, 
each of the set of dead objects being a local object. 
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REPLACEMENT SHEETS 



Y (Once Amended) A method of executing a method to enable memory associated 
wim objects not referenced external to the executed method to be reclaimed upon completion 
of e^cution of the executed method, comprising: 

V)btaining a data structure including one or more addresses of source code of the 
method mat creates one or more local objects, the one or more local objects being created 
during execution of the method and are not referenced outside the method; 

obtaming next source code in the source code of the method; 

deterroining whether an address of the obtained next source code is in the data 
structure; \ 

when theWdress of the obtained next source code is in the data structure including 
one or more addresses of source code of the method that creates one or more local objects, 
creating a local object on a local heap of memory using the source code associated with the 
address of the obtained next source code such that local objects are stored in memory 
separately from non-loVal objects; and 

when the addresa of the obtained next source code is not in the data structure 
including one or more addresses of source code of the method that creates one or more local 
objects, creating a non-local object on a non-local heap of memory using the source code 
associated with the address of the obtained next source code such that non-local objects are 
stored in memory separately from local objects. 

2. The method as recited in claim 1, wherein determining whether the address of the 
source code is in the data structure Comprises: 

determining whether a program counter of the source code is in the data structure. 

3. (Once Amended) The methW as recited in claim 1, further comprising: 

when the address of the obtained next source code is in the data structure, reclaiming 
memory associated with the local heap upon termination of execution of the method. 

4. (Once Amended) The method as Incited in claim 1, further comprising: 
when the address of the obtained next source code is in the data structure, returning 
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toemory associated with the local heap to a pool of available memory upon termination of 
execution of the method. 

5. \ The method as recited in claim 1, further comprising: 

treating a dynamic structure adapted for storing dynamic information related to 
method execution; and 

associating the local heap with the dynamic structure. 

6. The method as recited in claim 5, wherein associating the local heap with the dynamic 
structure composes extending a pointer from the dynamic structure to the local heap. 

7. The method as recited in claim 5, wherein the dynamic structure is a Java frame. 

8. The method aSs recited in claim 7, wherein the Java frame is a data structure in a Java 
interpreter. \ 

9. The method as reoited in claim 8, further comprising: 

removing the Java ilrame from memory when execution of the method terminates. 

10. The method as recited\in claim 1, further comprising: 

allocating a free chunk &f available memory as the local heap for storage of one or 
more local objects. \ 

11. The method as recited in claSm 1, wherein the local heap comprises one or more 
chunks of memory, wherein creating^ local object on a local heap of memory using the 
source code comprises: \ 

determining whether the local h&ap contains available memory for storage of the local 
object; \ 

when the local heap contains available memory sufficient for storage of the local 
object, creating the local object in one of me chunks of memory; 

when the local heap does not containWailable memory sufficient for storage of the 
local object, allocating a new chunk, associating the new chunk with the local heap, and 
storing the local object in the new chunk. \ 



SUN1P287 



-9- 



Application No. 09/752,886 



12. The method as recited in claim 11, wherein associating the new chunk with the local 
he^ap comprises providing a pointer to the new chunk such that the local heap is composed of 
a liXked list of memory chunks. 

13. \ The method as recited in claim 1, wherein obtaining a data structure including one or 
more addresses of source code that creates local objects comprises: 

obtaining an attribute_info structure from a Java class file, 

14. TheVnethod as recited in claim 1, wherein the source code comprises bytecodes. 

15. The mqthod as recited in claim 8, wherein the bytecodes are Java bytecodes. 

16. (Once Amended) A computer-readable medium for executing a method to enable 
memory associated with objects not referenced external to the executed method to be 
reclaimed upon cornpletion of execution of the executed method, comprising: 

instructions far obtaining a data structure including one or more addresses of source 
code of the method tha| creates one or more local objects, the one or more local objects being 
created during execution of the method and are not referenced outside the method; 

instructions for obtaining next source code in the source code of the method; 

instructions for determining whether an address of the obtained next source code is in 
the data structure; \ 

instructions for whenVhe address of the obtained next source code is in the data 
structure including one or more addresses of source code of the method that creates one or 
more local objects, creating a local object on a local heap of memory using the source code 
associated with the address of thi obtained next source code such that local objects are stored 
in memory separately from non-lc^al objects; and 

instructions for when the aqdress of the obtained next source code is not in the data 
structure including one or more addresses of source code of the method that creates one or 
more local objects, creating a non-locVl object on a non-local heap of memory using the 
source code associated with the addresaof the obtained next source code such that non-local 
objects are stored in memory separately worn local objects. 
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^7. (Once Amended) An apparatus for executing a method to enable memory 
associated with objects not referenced external to the executed method to be reclaimed upon 
coim)letion of execution of the executed method, comprising: 

\ means for obtaining a data structure including one or more addresses of source code 
of the method that creates one or more local objects, the one or more local objects being 
created quring execution of the method and are not referenced outside the method; 

maans for obtaining next source code in the source code of the method; 

mems for determining whether an address of the obtained next source code is in the 
data structures 

means Vor when the address of the obtained next source code is in the data structure 
including one oft more addresses of source code of the method that creates one or more local 
objects, creating \ local object on a local heap of memory using the source code associated 
with the address oRthe obtained next source code such that local objects are stored in 
memory separately usom non-local objects; and 

means for wheV the address of the obtained next source code is not in the data 
structure including one W more addresses of source code of the method that creates one or 
more local objects, creatiag a non-local object on a non-local heap of memory using the 
source code associated witm the address of the obtained next source code such that non-local 
objects are stored in memorV separately from local objects. 

18. (Once Amended) Art apparatus for executing a method to enable memory 
associated with objects not referenced external to the executed method to be reclaimed upon 
completion of execution of the exeouted method, comprising: 
a processor; and \ 

a memory, at least one of the processor and the memory being adapted for: 

obtaining a data structure including one or more addresses of source code of the 
method that creates one or more local oraects, the one or more local objects being created 
during execution of the method and are not referenced outside the method; 

obtaining next source code in the source code of the method; 

determining whether an address of the obtained next source code is in the data 
structure; \ 

when the address of the obtained next source code is in the data structure including 



SIJN1P287 



- 11 - 



Application No. 09/752,886 



©ne or more addresses of source code of the method that creates one or more local objects, 
creating a local object on a local heap of memory using the source code associated with the 
address of the obtained next source code such that local objects are stored in memory 
separately from non-local objects; and 

when the address of the obtained next source code is not in the data structure 
including cme or more addresses of source code of the method that creates one or more local 
objects, creating a non-local object on a non-local heap of memory using the source code 
associated wim the address of the obtained next source code such that non-local objects are 
stored in memory separately from local objects. 

19. The method as recited in claim 1, further comprising: 
compiling theVnethod to generate the data structure. 

20. The method as racited in claim 19, wherein the source code is generated when the 
method is compiled. \ 

21. The method as reciteu in claim 20, wherein the source code comprises bytecodes. 

22. The method as recited in claim 3, wherein reclaiming memory is performed during 
garbage collection. \ 

23. The method as recited in clmm 22, wherein the garbage collection is mark and sweep 
garbage collection. \ 

24. The method as recited in claim 13, further comprising: 

performing class file generation such that information from the data structure is stored 
in the attribute_info structure of the Java class file. 

25. The method as recited in claim 13, further comprising: 

performing class file generation such that the data structure is generated. 
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16. The method as recited in claim 25, wherein the data structure is an attribute_info 
stmcture of the Java class file. 

27. \he method as recited in claim 1, further comprising: 
gei^rating the data structure. 



28. The method as recited in claim 27, further comprising: 

performiryg live-dead analysis on the source code to identify a set of dead objects, 
each of the set of atead objects being a local object. 
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